Direct visualization of cell movement in the embryonic olfactory bulb using green fluorescent protein transgenic mice: evidence for rapid tangential migration of neural cell precursors.
We analyzed motile behavior of neuronal precursor cells in the intact olfactory bulbs (OBs) using transgenic mice expressing GFP under the control of T alpha 1 tubulin promoter. In the olfactory bulbs at the embryonic days 12.5-14.5, a large number of immature neurons expressed GFP in this transgenic line. Embryonic OBs were maintained in an organ culture system and the migratory behavior of GFP-positive cells was analyzed by time-lapse confocal microscopy. We observed rapid tangential movement of GFP-positive cells in the ventral olfactory bulb. In contrast to the typical bipolar morphology of translocating immature neurons within the developing cortex, the motile cells had neither leading nor trailing processes and changed their overall shape frequently. Comparison of the behavior of cells expressing GFP under the control of T alpha 1 tubulin or nestin promoter revealed that rapid motility was specific to cells in the neuronal lineage. The rapid movement was sensitive to an actin perturbing reagent and also dependent on the calcium influx through L-type calcium channels. These results indicate the presence of a specific form of precursor cell migration in the embryonic olfactory bulb.